TGF-beta, Smad3 and the process of progressive fibrosis.
Transient adenovirus-mediated gene transfer of active TGF-beta1 (transforming growth factor-beta1) induces severe and progressive fibrosis in rodent lung without apparent inflammation. Alternatively, transfer of IL-1beta (interleukin 1beta) induces marked tissue injury and inflammation, which develops into progressive fibrosis, associated with an increase in TGF-beta1 concentrations in lung fluid and tissue. Both vector treatments induce a fibrotic response involving myofibroblasts and progressive matrix deposition starting at the peri-bronchial site of expression and extending over days to involve the entire lung and pleural surface. Administration of the TGF-beta1 vector to the pleural space induces progressive pleural fibrosis, which minimally extends into the lung parenchyma. The mechanisms involved in progressive fibrosis need to account for the limitation of fibrosis to specific organs (lung fibrosis and not liver fibrosis or vice versa) and the lack of effect of anti-inflammatory treatments in regulating progressive fibrosis. TGF-beta1 is a key cytokine in the process of fibrogenesis, using intracellular signalling pathways involving the ALK5 receptor and signalling molecules Smad2 and Smad3. Transient gene transfer of either TGF-beta1 or IL-1beta to Smad3-null mouse lung provides little evidence of progressive fibrosis and no fibrogenesis-associated genes are induced. These results suggest that mechanisms of progressive fibrosis involve factors presented within the context of the matrix that define the microenvironment for progressive matrix deposition.